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 Clupeoidei .(Whitehead, 1985)
Kingdom .. Animalia (animals) 
Phylum Chordata (chordates) 
Subphylum Vertebrata (vertebrates) 
Superclass .. . Gnathostomata (jawed vertebrates) 





Order . Clupeiformes (anchovies and herrings) 
Suborder . . Clupeoidei   
Family .. Engraulidae (anchovies)                                 Clupeidae(sardines)  
Subfamily ................ ....Engraulinae                                          Clupeinae                     Dussumririae  
Genus................Encrasicholina           Stolephorus              Sardinella     Herklotsichthys        Dussumieria  
Species punctifer lndicus       longiceps   lossei                     acuta 
                                                                                                      Sindensis                                      elepsoides 
                                                                                                       gibbosa 




.(Cole and Mc Glad., 1998)
(Van zaling et  al., 1993)
 
















































































Excel 2003FISAT II SPSS 12
(Milton, et al., 1994)
 (Fischer and Bianchi., 1984)(Whitehead, 1985)















































































Gastrosomatic index (GaSI 
(Biswas, 1993)






 .(Sparre  et  al., 1992)
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(Parson et  al., 1992; Sourina, 1978; Mitra et  al., 2006)








(Newell and Newell 1977; Davis 1955; Carmelo 1997)
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Sardinella albellaSardinella gibbosaSardinella longiceps





Sardinella albella CLUPEINAE 
Herklotsichthys lossei CLUPEINAE 
 
Dussumieria acutaDUSUMIERIINAE 
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Tintinniopsis sp.   
Bacillariophyceae
Amphora sp.                 Amphproa sp.
Bellrochiach sp.           Biddulphia sp.
Cheatoceros sp.           Coscinodiscus sp.
Cymbella sp.                Cymatopleura sp.     
Dactyliosolen sp.         Diploneis sp.
Ditylum sp.                  Eucampia sp.
Guinardia sp.              Gyrosigma sp.
Fragillaria sp.             Hemiaulus sp.
Laudaria sp.           Leptocylindrus sp.   
 Meridion sp.                Navicula sp.
Nitschia sp.                 Planktoniella sp.
Pleurosigma sp.          Rhizosolenia sp.
Skeletonema sp.         Streptotheca sp.
Stephinophyxi sp.        Surirella sp.
Thalassionema sp.      Thalassiosira sp.
Rhizopodea
                                    Foraminofera sp. 
Mollusk
Bivalve   
Dinophyceae  
Alexandrium sp.                Ceratium sp.
 Dinophysis sp.                  Dinoflagellate sp.  
Gymnodinum sp.              Gyrodinium sp.    
Noctiluca sp.                    Peridinium sp.         
Podolompus sp.               Prorocentrum sp.     
Protoperidinium sp.        Pyrophacus sp.     
Pyrocystis sp.                  Pyrophacus sp.   
Scripsiella sp.                 Oxytoxum sp.    









































































































































































































































































































































































































































































































































































































































































































































































































































Sardinella albellaSardinella gibbosaSardinella longicepsHerklotsichthys 
losseiacuta DussumieriaStolephorus indicus
Sardinella sindensisSardinella albellaSardinella gibbosaEncrasicholina 






S. longicepsS. sindensisS. albellaS. gibbosaS. melanuraD. acuta
S. longicepsS. sindensisS. fimbrata
(Khatoon and. Hussain., 1998)
S. sindensis
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S. albella (Kuronuma and Abe, 1986





(Albarwani et al., 1989)
S. longiceps
(Randal,1995)




(Van zaling, et al., 1993)S. melanuraH. punctatus
Encrasicholina punctifer
Van zaling et al., 1993
(Randal, 1995)
Stolephorus  punctifer
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Multiple spawning
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E .heteroloba.(Wright, 1992)
E. heteroloba
P>.(Supongpan et al., 2000)




Maacka and George, 1999
Dalzell and Ganaden, 1987
Luther, 1989
Biswas, 1993
Milton et. al., 1994
Milton et al., 1995




 Maacka and George, 1999
(FAO, 1985)
Maacka and George, 1999.
 (Randal, 1995)S. longiceps
(Albarwani et al., 1989)
.(Sopongpan et al., 2000)
.(Chern et al., 1994)
j

.(Dadzie  et al., 2000)
 
(Cole and Mc Glad., 1998)
(Moteki et al., 1993) 














S. longiceps(Annigerii et al., 1992)ab
L W=Maacka and George, 1999
E .heterolobaLW=(Supongpan et al., 2000) 
(Haimovici and Velasco, 2000)ab





(Moreau et al., 1986) 
(Gayanilo and Pauly., 1997)
(Ragonese and Bianchini, 1998)
(Milton et al., 1993)





(Gayanilo and Pauly., 1997)
(Van zaling et al., 1993) 
(FAO, 1985)
Rohdenburg
(Maacka and George., 1999)Clupea 
harengus.(Cole and Mc Glad., 1998)
(Nair, 1991)





(Pauly, 1982)(Sparre et al., 1992)
 
(Beverton, 1990)
(Van zaling et al., 1993) 
George., 1999) (Maacka 
 (Milton  et al., 1995)





S.albellaMakwaia and Nhwani, 1992
S.albellaBennet , et al 1992
S.gibbosaBanerji and Krishnan, 1973
S.gibbosaDwiponggo, et al., 1986
S.longicepsKurup, et al., 1989






(Ingles and Pauly, 1984)
 
 (Ingles  and Pauly, 1984)
( Pauly, 1978)
(Lavapie-Gonzales et al., 1997)
E. heteroloba







.(Aripin and Showers., 2000)S. longiceps
.(Annigerii  et al., 1992)
.(Pauly, 1980)
 





.(Dwiponggo et al., 1986)








.(Dorgham  and  Moftah, 1988)Rhizosolina,Stauroneis, Llauderia, Chaetoceros, 






 (Cury et 
al.,1998)
(Roy,1998)
Pet  et al., 1997Rothshild
Cole and Mc Glad, 1998
Cole and Mc Glad, 1998
Cushing
Milton et al., 1994
 
Cole and Mc Glad, 1998









 Herklotsichthys lossei, Wongratana, 1983
 34) Alagaraja, K.;1984; Simple methods for estimation of paramet ers for assessing exploited fish stocks. 
Indian J. Fish.;Vol. 31, pp. 177-208. 
35) Albarwani, M. A.; Parbhakar A., Dorr J. A. and Almandhery M.. 1989. Studies on the biology of 
Sardinella longiceps  in the Sultanate of Oman. Kuwait  Bull. Science. pp. 201-209. 
36) Annigerii, G.G.; K.N. Kurup; M. Kumaran; M. Mohan, G. Luther; P.N.R. Nair; P.Rohit; G.M. 
Kulkarni; J.C. Gnanamuthu and K.V.N. Rao., 1992. Stock assessment of oil sardine, Sardinella longiceps, 
off west of Indian. Indian jour. of fish., No. 39 (3, 4). pp. 125-135. 
37) Aripin, I.E. and P.A.T.Showers., 2000.Population paramet ers of small pelagic fishes caught off 
Tawi-Tawi, Philippins.Naga, Vol.23, No.4, pp.21-27. 
38) Banerji, S.K. and T.S. Krishnan, 1973. Acceleration of assessment of fish populations and 
comparative studies of similar taxonomic groups. pp.158-175. In Proceedings of the Symposium on Living 
Resources of the Seas Around India. CMFRI Special Publication, Cochin, India. 
39) Bennet , P. S., P. N. R. Nair, G. Luther, G.G. Annigeri, S. S. Rangan and K.N. Kurup, 1992. 
Resource characteristics and stock assessment of lesser sardines in the Indian waters.. Indian J. Fish. Vol.39, 
No.(3& 4). pp.136-151.  
40) Beverton, R.J.H.1990. Small marine fish and the threat of fishing; are they endangered? Journal of 
fish Biology, No.37. pp5-16.  
41) Biradar, R.S. and J. Gjos?ter, 1989. Population dynamics of Indian oil sardine, Sardinella longiceps, 
off the southwest coast of India.. J. Appl. Ichthyol. Vol.5, No.4, pp.185-193. 
42) Biswas, S. P., 1993. Manual of methods in fish biology. South Asian publishers PVR. LTD., India,. 157p. 
43) Carmelo, R. J., 1996. Identifying marine phytoplankton. Academic press.584p. 
44) Carpenter, K.E.; Krupp, F.; Jones, D.A.; Zajonz, U. 1996. FAO species identification field guide for 
fishery purposes. The living marine resources of Kuwait, Eastern Saudi Arabia, Bahrain, Qatar, and the 
United Arab Emirates. 293p. 
45) Chern, Yarng-Tzung; Tzeng, Wann-Nian..1994. Feeding strategy of two larval anchovies, 
Encrasicholina punctifer and Stolephorus insularis, in the Tanshui River estuary, Taiwan - II Prey selectivity 
and interspecific feeding compet ition. Jour. Fish. Soc. Taiwan. Vol. 21, No. 1, pp. 31-48. 
46) Cole, J.; J. Mc Glade. 1998. Clupeoid population variability. The environment and satellite imagery 
in coastal upwelling. Reviews in fish biology and fisheries. No. 8, pp. 445-471. 
47) Cury, P.; C.Roy, V.Faure.1998. Environmental constraints and pelagic fisheries in upwelling areas: 
The Peruvian puzzle.S.Afr.J.mar.Sci.19: pp159-167. 
48) Dadzie, S. F. Abou- Seedo and  Al-Qatton, 2000. The food and feeding habits of  the silver pomfert, 
Pampus argentus (Eupharsen),  in Kuwait waters and its implications for management. Fisheries managnent 
and Ecology.Vol. 5. pp.501-510. 
49) Dalzell, P. and R.A. Ganaden, 1987. A review of the fisheries for small pelagic fishes in Philippine 
waters.. Tech. Pap. Ser. Bur. Fish. Aquat. Resour. (Philipp.). Vol. 10, No.1, 58 p. Bureau of Fisheries and 
Aquatic Resources, Quezon City, Philippines. 
50) Davis, C. C., 1995. The marine and freshwater plankton Michigan state university press.541p. 
51) Dorgham, M. M. and Moftah, A., 1988. Environmental conditions and Phytoplankton distribution in the 
Persian Gulf and Gulf of Oman, September 1986. J. Mar. Biol. Ass. India. 1989. Vol. 31, No. 1 & 2, pp.36-53.  
52) Dwiponggo, A., T. Hariati, S. Banon, M.L. Palomares and D. Pauly, 1986. Growth, mortality and 
recruitment of commercially important fishes and penaeid shrimps in Indonesian waters. ICLARM Tech. 
Rep.Vol. 17. 91 p. 
53) Euzen, E., 1987. Food habits and diet composition of some fish of kuwait. Bllet in science Vol. 9. pp.65-85. 
54) FAO, 1985. Pelagic resources of the (Persian) Gulf and the Gulf of Oman. Regional fishery survey 
and development project.144 p. 
55) FAO, 2000. Fishery statistics capture production., Rome Italy.Vol. 86, No.1.  
56) www.fao.org/fi/statist/FISOFT/FISHPLUS.asp 
57) Fischer W., and G.Bianchi., 1984.FAO species identification sheet s for fishery porpuse. Western 
Indian Ocean(Fishing area 51).Marine Resourses  Service.Fishery Resources and Environment 
Division.FAO Fisheries Department. Rome, Italy.Vol. I. 618 p. 
58) Freon, P., O.A. Misund., 1999. Dynamics of pelagic fish distribution and behaviour: effects if 
fisheries and stock assessment., U.K. University press, combridge.348p. 
59) Gayanilo, F.C., Pauly, D. (Eds.), 1997. FAO ICLARM Stock Assessment Tools (FiSAT). Reference 
Manual. FAO Computerized Information Series (Fisheries) No. 8. FAO, Rome, 262 p. 
60) Gulland, J.A., 1983. Fish stock assessment.FAO /Wiley Series on Food and Agriculture, Rome.223p. 
61) Haimovichi M. and Velasco G.,2000. Length- Weight relationship of marine fishes from Southern 
Brazil. Naga, The ICLARM Quarterly. Vol23, No.1. pp.19-23. 
62) Hunter, J.R., N.C.H.LO, R.J.H.Leong., 1985.Batch fecundity in multiple spawning fishes.inlasker, 
R.(ed), An egg production met hod for estimating spawning biomass of fish: Application to the northern 
anchovey, Engraulis mordax,  pp.67-77. NOAA Tech. Rep. NMFS No. 36. 
63) Ingles, J. and D. Pauly, 1984. An atlas of the growth, mortality and recruitment of Philippines fishes. ICLARM 
Tech. Rep. 13. 127 p. International Center for Living Aquatic Resources Management, Manila, Philippines. 
64) Itano, David G., 2000. The reproductive biology of yellowfin tuna (Thunnus albacares) in Hawaiian 
Waters and the western tropical Pacific Ocean: Project summary. SOEST Publication 00-01, JIMAR 
Contribution 00-328, 69 p. 
65) Khatoon, Z. and  Hussain S. M., 1998. Description of eggs and developmental stages of sardinella 
sp. With notes on their abundance and distribution in the backwaters of Karachi harbour. Pakistan  Journal 
of Zool., Vol. 30, No. 2., pp. 143-149. 
66) King, M., 2007. Fisheries biology assessment and management fishing. Second Edition.  Blackwell 
publishing Ltd, 382p. 
67) Kuo-Tien L., Ming-Anne L. and Jeng-Pei  w., 1996.Wang Behavioural responses of larval anchovy 
schools herded within large-mesh wings of trawl net. Fisheries Research, Volume 28, Issue 1, pp. 57-69 
68) Kuronuma K. and Y. Abe, 1986. Fishes of  the Persian Gulf. Kuwait Institute of scientific 
Research.(K.I.S.R.), Kuwait. 
69) Kurup, K.N., V. Balan, P. Vijaya Raghavan and M. Kumaran, 1989. Stock assessment of the Indian 
oil-sardinella (Sardinella longiceps) off the west coast of India.. pp. 115-126. In S.C. Venema and N.P. van 
Zalinge (eds.) Contributions to tropical fish stock assessment in India. FAO/DANIDA/ICAR National 
Follow-up Training Course on Fish Stock Assessment, Cochin, India, 2-28 November 1987. 
FI:GCP/INT/392/DEN/1 
70) Lavapie-Gonzales, F., S.R. Ganaden and F.C. Gayanilo, Jr., 1997. Some population paramet ers of 
commercially important fishes in the Philippines.. Bureau of Fisheries and Aquatic Resources, Philippines. 114 p. 
71) Luther, G., 1989. Biology of whitebait anchovies of Indian waters. Tuna Baitfish in the Indo-Pacific 
Region. Proceedings of a Workshop, Honiara, Solomon Islands, pp.75-82. 
72) Maacka G., M. R. George., 1999. Contributions to the reproductive biology Encrasicholina punctifer  
Fowler, 1938 (Engraulidae) from West Sumatra, Indonesia. Fisheries Research.Vol. 44, pp.113-120. 
73) Makwaia, E.D.S. and L.B. Nhwani, 1992. Population paramet ers of Sardinella species in the coastal 
waters of Dar es Salaam, Tanzania.. Naga ICLARM Q. Vol.15, No.1, pp.25-28. 
74) Michael, P. 1990. Ecological methods for field and labratoary investigation. Tata MCGRAW- Hill 
publishing. NEW DELHI. pp.140-145.  
75) Milton, D.A.; S.J.M. Blaber, N.J.F. Rawlinson., 1994. Reproductive biology and egg production of 
three species of clupeidae from kiribati, tropical central pacific., fish. Bull., No. 22, pp. 102-121. 
76) Milton, D. A.; Blaber, S. J. M. and Rawlinson, N. J. F.,1995. Fecundity and egg production of four 
species of short-lived clupeoid from Solomon Islands, Tropical South Pacific. ICES Journal of Marine 
Science, Vol. 52. pp. 111-125. 
77) Milton, D.A.; S.J.M. Blaber; N.J.F. Rawlinson., 1993. Age and growth of three species of clupeids 
from Kiribati, tropical central south pacific. Jour. Of fish biol., No. 43, pp.89-108. 
78) Mitra, A. and B. Kakoli, 2006. Introduction to marine phytoplankton. NARENDRA Puplishing hose. 
138 p. 
79) Moreau, J., Bambino, C., Pauly, D., 1986. A comparison of four indices of overall growth 
performance based on 100 tilapia populations (Fam. Cichlidae). In: Maclean, J.L., Dizon, L.B.,Hosillos, 
L.V. (Eds.), The First Asian Fisheries Forum. Asian Fisheries Society, Manila, Philippines, pp. 201 206. 
80) Moteki, M., K. Fujita and H. Kohno, 1993. Stomach contents of longnose lancet fish, Alepisaurus 
ferox, in Hawaiian and central equatorial Pacific waters.. J. Tokyo Univ. of Fish.Vol. 80,No.1. pp121-137. 
81) Myers, R.F., 1991 Micronesian reef fishes. Second Ed. Coral Graphics, Barrigada, Guam. 298p. 
82) Nair, P.N.R., 1991.The age and growth rate of rainbow sardine Dussumieria acuta from Mandapam 
area and its age group composition in the fishery. J. Mar. Biol. Ass. India, 33(1&2);PP.229-240. 
83) Newell, G. E., and  R. C. Newell, 1977. Marine plankton a practical guide 5th end. Hutchinson & 
Co. Ltd., London. 244p. 
84) Omari, M. and T. Jked., 1984. Met hods in marine zooplankton ecology. John willey and Sons. pp.1-89. 
85) Oozeki, Y., 2000. Mechanism causing the variability of the Japanese sardine population: 
Achievments of the Bio-Cosmos Project in Japan. National Research Institute of Fisheries Science. Newslet 
ter of the Nort Pacific Marine Science Organization (Published semi-annually). Vol. 8, No.1, pp.20-23 
86) Parsons, R.T.; Y. Maita and C. Lalli, 1992. A manual chemical and biological met hods for sea water 
analysis pergamon press. pp.163-165. 
87) Pauly, D. 1983. Some simple methods for the assessment of tropical fish stocks. FAO Fisheries 
Technical Paper No. 234, 52 p. 
88) Pauly, D., 1984. Fish population dynamics in tropical waters: a manual for use with programmable 
calculators.. ICLARM Stud. Rev, No. 8, 325p
 
89) Pauly, D. 1990, Length-converted catch curve and the seasonal growth of fish, Fishbyte .Vol.8, 
No.3, pp. 24029. 
90) Pauly, D. and G. R. Morgan, .1987. Length-based met hods in fisheries research. ICLARM Conf. 
Proc. Vol.13, 468 p. 
91) Pauly, D., 1978. A preliminary compilation of fish length growth parameters. Ber. Inst. Meereskd. 
Christian-Albrechts-Univ. Kiel. Vol.55, pp.1-200. 
92) Pauly, D., 1980. On the interrelationships between natural mortality, growth parameters, and 
environmental temperature in 175 fish stocks .Journal Const. int. Explor. Mer. Vol. 39, No.2, pp.175-192. 
93) Pauly, D., 1982. Studying single-species dynamics in tropical multi-species context. In: Pauly, D., 
Murphy, G.I. (Eds.), ICLARM Conference Proceedings on Theory and Management of Tropical Fisheries, 
Vol. 9, pp. 33 40. 
94) Pet , J.S.;W.L.T.Van desen; M.A.M. Marchiels, M. Sukkel, D.Steyohadi; A. Tumulyadi., 1997. 
Length - based of population dynamics and stock identification in the sardine fisheries around east java, 
Indonesia. Fish. Rese. Bull., Vol. 31, pp.107-120. 
95) Ragonese S. and M. L. Bianchini, 1998. Growth, mortality and yield-per-recruit of the poor cod, 
Trisopterus minutus capelanus, from the Strait of Silcily. Naga, the ICLARM quarterly. Fishbyte section. 
January-March 1998.pp.61-69.  
96) Randal, J.E., 1995.The complet e divers and fisherman s guide to coastal fishes of Oman. University 
of Hawaii press., 439p.  
97) Roy, C., 1988.An upwelling-induced ret ention area off Senegal:Amwchanism to link upwelling and 
ret ention processes. S.Afr.J.mar.Sci.Vol.19, pp89-98. 
98) Senta, T., M. Kimura and T. Kanbara, 1993. Predation of fishes on open-ocean species of sea-skaters 
(Halobates spp.).. Jap. J. Ichthyol. Vol.40,No.2, pp.193-198. 
99) Sourina, A. 1978. Phytoplankton manual. United national educational scientific and culture 
organization. 377 p. 
100) Sparre, P.; E. Ursine; S.C. Venema., 1992. Introduction to tropical fish stock assessment. Part 1- 
manual., 337p., FAO, Rome, Italy.   
101) Strickland, J.D.H.; T.R. Parsons., 1972. A practical handbook of sea water analysis. Information 
Canada, ottava (ITD). 310p. 
102) Supongpan, M.; Chamchang, C.; Boongerd, S.; Laowapong, A., 2000. Technical report on the 
anchovy fisheries in the Gulf of Thailand. FAO/FISHCODE Project GCP/INT/648/NOR: Field report F-6 
Suppl. (En).Rome, FAO, 105p. 
103) Tameishi, H.; H. Shinomiya; I.Aoki  ; T. Sugimoto., 1996. Understanding Japanese sardine 
migration using acoustic and other aids. Journal of marine science, Vol. 53, pp167-171. 
104) Todd, C. D. and M. S. Laverack, 1991. Coastal marine zooplankton: A practical manual for students. 
Cambridge Univ. Press,  Cambridge, 106p. 
105) Tranters D.J, 1979. Zooplankton sampling. UNESCO. 174 p. 
106) Van zalinge, N.P.; Owfi F.; Ghasemi S.;. Khorshidian K. and Niamaimandi N., 1993. Resources of 
small pelagics in Iranian waters, a review. FAO/ UNDP Fisheries Development Project Ira/83/013: 370 p.     
107) Whitehead, P.J.P., 1985. FAO species cataloge. Vol. 7, Clupeoid fishes of the world (Super order 
clupeoidei). FAO fishes synopsis., no. 125, vol. 7, Part 2  Engraulidae. 547 p. 
108) Whitehead, P.J.P., 1985. FAO species cataloge. Vol. 7, Clupeoid fishes of the world (Super order 
clupeoidei). FAO fishes synopsis., no. 125, vol. 7, Part I - Chirocentridae, Clupeidae and Pristigasteridae. 303 p. 
109) Wright, P.J., 1992. Ovarian development, spawning frequency, spawning frequency and batch 




(Carpenter,  et al.,1996) (Kuronuma and Abe, 1986)
 
CHIROCENTRIDAE Chirocentrus dorab * * * *  
CHIROCENTRIDAE Chirocentrus nudus *  * *  * * 
CLUPEIDAE Amblygaster sirm    * * *  
CLUPEIDAE Anodontostoma chacunda *  * * * *  
CLUPEIDAE Dussumieria acuta *  * * * *  
CLUPEIDAE Dussumieria elopsoides    *    
CLUPEIDAE Escualosa thoracata  *      
CLUPEIDAE Et rumeus teres    *  *  
CLUPEIDAE Herklotsichthys lossei  *  *    
CLUPEIDAE Herklotsichthys punctatus  * ?    
CLUPEIDAE Herklotsichthys quadrimaculatus   * *    
CLUPEIDAE Hilsa kelee  * * * * *  
CLUPEIDAE Nematalosa arabica  *
    
CLUPEIDAE Nematolosa nasus *  * * * * * 
CLUPEIDAE Nematolosa persara    *    
CLUPEIDAE Nematolosa resticularia    *    
CLUPEIDAE Opisthopterus tardoore  *   *   
CLUPEIDAE Sardinella albella  * * * * *  
CLUPEIDAE Sardinella fimbriata     * * * 
CLUPEIDAE Sardinella gibbosa *  * *  *  
CLUPEIDAE Sardinella longiceps *  * *  * * 
CLUPEIDAE Sardinella melanura *  * * * *  
CLUPEIDAE Sardinella sindensis  * * * * * * 
CLUPEIDAE Spratelloides delicatulus   * *    
CLUPEIDAE Spratelloides gracilis   *     
CLUPEIDAE Tenualosa ilisha *  * * * *  
ENGRAULIDAE Encrasicholina devisi    *    
ENGRAULIDAE Encrasicholina het eroloba    *    
ENGRAULIDAE Encrasicholina punctifer    *    
ENGRAULIDAE Stolephorus commersonii   *     
ENGRAULIDAE Stolephorus devisi   *     
ENGRAULIDAE Stolephorus het erolobus   *  * *  
ENGRAULIDAE Stolephorus indicus *  * * * *  
ENGRAULIDAE Stolephorus insularis    *    
ENGRAULIDAE Stolephorus punctifer   *   *  
ENGRAULIDAE Thryssa baelama    *    
ENGRAULIDAE Thryssa dussumieri  *  *    
ENGRAULIDAE Thryssa hamiltonii  * * *  *  
ENGRAULIDAE Thryssa malabarica  *    *  
ENGRAULIDAE Thryssa purava      *  
ENGRAULIDAE Thryssa set irostris  * *     
ENGRAULIDAE Thryssa vet rirostris *  * * * * * 
ENGRAULIDAE Thryssa whiteheadi    *    
PRISTIGASTERIDAE Ilisha compressa    *  *  
PRISTIGASTERIDAE Ilisha megaloptera *  *   *  
PRISTIGASTERIDAE Ilisha melastoma *  * * * * * 
PRISTIGASTERIDAE Ilisha sirishai    *    
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Variable 
  
Sum of SquaresdfMean Square F Sig. 
Chlorophyll a Between Groups.070 3 0.016 1.0 0.386
Within Groups 1.278 440.015 
Total 1.348 47
Sea surface temperatureBetween Groups4.141 3 1.380 .054 .983 
Within Groups 1127.729 4425.630 
Total 1131.870 47
Total Zooplankton Between Groups514854887.032 3 171618295.677 2.252 .096 
Within Groups 3352403585.200 4476190990.573 
Total 3867258472.232 47
Naplius Between Groups77092126.920 3 25697375.640 1.563 .212 
Within Groups 706893969.913 4316439394.649 
Total 783986096.833 46
Copepod Between Groups145965119.676 3 48655039.892 1.866 .149 
Within Groups 1147022399.956 4426068690.908 
Total 1292987519.633 47
Bivalve Between Groups668430.379 3 222810.126 .943 .430 
Within Groups 8267740.120 35236221.146 
Total 8936170.499 38
Gastropod Between Groups27973.772 3 9324.591 .574 .639 
Within Groups 341292.150 2116252.007 
Total 369265.922 24
Chetognata Between Groups2482.119 3 827.373 .173 .912 
Within Groups 57259.889 124771.657 
Total 59742.008 15
Cladocera Between Groups58139.500 3 19379.833 2.982 .197 
Within Groups 19494.500 3 6498.167 
Total 77634.000 6 
Apendicularia Between Groups1403142.869 3 467714.290 .432 .732 
Within Groups 38998023.466 361083278.430 
Total 40401166.335 39
Polycheata larvae Between Groups2706678.606 3 902226.202 1.392 .277 
Within Groups 11666302.607 18648127.923 
Total 14372981.213 21
Polycheta Between Groups54252.280 3 18084.093 .972 .458 
Within Groups 130191.466 7 18598.781 
Total 184443.746 10
Tintinnidae Between Groups375411.285 3 125137.095 .160 .920 
Within Groups 5483040.047 7 783291.435 
Total 5858451.332 10
Shrimp larvae Between Groups39886.107 1 39886.107 .350 .660 
Within Groups 113859.920 1 113859.920 
Total 153746.027 2 
Crustacean eggs Between Groups20300.167 1 20300.167 76.749.072 
Within Groups 264.500 1 264.500 
Total 20564.667 2 
Total Phytoplankton Between Groups1718902584.313 3 572967528.104 .526 .667 
Within Groups 47971999528.189 441090272716.550
Total 49690902112.502 47
 Amphora Between Groups297.234 3 99.078 .567 .647 




13.500 1 13.500 .333 .667
 
Within Groups 40.500 1 40.500 
Total 54.000 2 
Bellerochiach Between Groups2366.000 2 1183.000 . . 
Within Groups .000 0 . 
Total 2366.000 2 
Biddulphia Between Groups36235.919 3 12078.640 1.312 .344
Within Groups 64442.485 7 9206.069 
Total 100678.404 10
Cheatoceros Between Groups19774800.362 3 6591600.121 .443 .725
Within Groups 282638810.5941914875726.873
Total 302413610.95722
Coscinodiscus Between Groups5382.194 3 1794.065 6.696 .001
Within Groups 7769.444 29267.912 
Total 13151.638 32
Cymbella Between Groups13876.452 2 6938.226 .252 .784
Within Groups 192826.981 7 27546.712 
Total 206703.433 9 
Cymatopleura Between Groups72.000 1 72.000 . . 
Within Groups .000 0 . 
Total 72.000 1 
Diploneis Between Groups3757.267 3 1252.422 1.160 .369
Within Groups 11873.667 111079.424 
Total 15630.933 14
Ditylum Between Groups13.500 1 13.500 27.000.121
Within Groups .500 1 .500 
Total 14.000 2 
Eucampia Between Groups3000.833 2 1500.417 1.116 .434
Within Groups 4033.167 3 1344.389 
Total 7034.000 5 
Guinardia Between Groups20660.697 3 6886.899 .889 .466
Within Groups 139478.472 187748.804 
Total 160139.169 21
Gyrosigma Between Groups88.279 2 44.140 .179 .839
Within Groups 2216.950 9 246.328 
Total 2305.229 11
Fragillria Between Groups562.667 2 281.333 . . 
Within Groups .000 0 . 
Total 562.667 2 
Hemiaulus Between Groups1086563.099 3 362187.700 1.341 .360
Within Groups 1350770.389 5 270154.078 
Total 2437333.488 8 
Laudaria Between Groups58977.312 2 29488.656 .571 .579
Within Groups 619492.714 1251624.393 
Total 678470.026 14
LeptocylindrusBetween Groups1359612.718 3 453204.239 .377 .770
Within Groups 21611830.610 181200657.256 
Total 22971443.328 21
Meridion Between Groups112.500 1 112.500 . . 
Within Groups .000 0 . 
Total 112.500 1 
Navicula Between Groups11499.223 3 3833.074 .754 .527








Planktoniella Between Groups154.300 3 51.433 11.430.213
Within Groups 4.500 1 4.500 
Total 158.800 4 
Pleurosigma Between Groups107261074.036 3 35753691.345 .846 .479
Within Groups 1352559584.8163242267487.026 
Total 1459820658.85235
Rhizosolenia Between Groups17638218.183 3 5879406.061 .021 .996
Within Groups 8953057186.98132279783037.093
Total 8970695405.16435
Skeletonema Between Groups16348414.656 3 5449471.552 .543 .660
Within Groups 170761455.695 1710044791.511 
Total 187109870.352 20
Streptothca Between Groups11115.200 3 3705.067 51.459.102
Within Groups 72.000 1 72.000 
Total 11187.200 4 
Surirella Between Groups120.714 3 40.238 .401 .764
Within Groups 301.000 3 100.333 
Total 421.714 6 
Thalassionema Between Groups8346.698 3 2782.233 .116 .950
Within Groups 337051.278 1424075.091 
Total 345397.975 17
Thalassiosira Between Groups3118.348 3 1039.449 .846 .517
Within Groups 7376.125 6 1229.354 
Total 10494.473 9 
Alexandrium Between Groups6731665.535 3 2243888.512 .611 .621
Within Groups 44086863.069 123673905.256 
Total 50818528.604 15
Ceratium Between Groups25731.836 3 8577.279 1.155 .341
Within Groups 245011.179 337424.581 
Total 270743.015 36
Dinophysis Between Groups1367.172 3 455.724 .616 .614
Within Groups 12583.379 17740.199 
Total 13950.550 20
Gymnodinum Between Groups12348.714 3 4116.238 1.434 .275
Within Groups 40189.562 142870.683 
Total 52538.276 17
Gyrodinuim Between Groups54.200 3 18.067 1.004 .608
Within Groups 18.000 1 18.000 
Total 72.200 4 
Noctiluca Between Groups205.069 3 68.356 .097 .959
Within Groups 4223.032 6 703.839 
Total 4428.100 9 
Prorocentrum Between Groups121599.534 3 40533.178 .312 .817
Within Groups 4552893.583 35130082.674 
Total 4674493.117 38
ProtoperidiniumBetween Groups2974335.690 3 991445.230 1.027 .391
Within Groups 37634245.846 39964980.663 
Total 40608581.536 42
Pyrophacus Between Groups1992.833 3 664.278 2.658 .120
Within Groups 1999.583 8 249.948 
Total 3992.417 11
Scripsiella Between Groups30705538.006 3 10235179.335 .682 .573
Within Groups 315329230.509 2115015677.643 
Total 346034768.516 24
 Oxytoxum Between Groups875.541 3 291.847 .099 .960
 
Within Groups 61709.237 212938.535 
Total 62584.778 24
Dinoflagellate cystBetween Groups14492278.083 2 7246139.042 201.775.050
Within Groups 35912.000 1 35912.000 
Total 14528190.083 3 
Oscillatoria Between Groups44801546.174 3 14933848.725.468 .709
Within Groups 510469035.6751631904314.730
Total 555270581.84919
Phormidium Between Groups55873.500 1 55873.500 4.901 .270
Within Groups 11400.500 1 11400.500 
Total 67274.000 2 
Euglena Between Groups8064.500 1 8064.500 . . 
Within Groups .000 0 . 
Total 8064.500 1 
Dictyocha Between Groups2.667 1 2.667 .037 .879
Within Groups 72.000 1 72.000 
Total 74.667 2 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum Parameters Station
 
Lower Bound Upper Bound 
Temperature. 12 26.833 4.4330 1.2797 24.017 29.650 20.0 33.0 
12 26.917 4.3944 1.2685 24.125 29.709 20.0 33.0 
12 27.208 5.5900 1.6137 23.657 30.760 19.0 34.0 
12 27.583 5.6842 1.6409 23.972 31.195 20.0 34.0 
Total 48 27.135 4.9074 .7083 25.710 28.560 19.0 34.0 
Chlorophyll a 12 .2722 .14231 .04108 .1818 .3627 .07 .52 
12 .2865 .09580 .02766 .2256 .3474 .11 .45 
12 .2458 .11717 .03382 .1714 .3203 .08 .41 
12 .2040 .13356 .03855 .1191 .2888 .02 .42 
Total 48 .2521 .12362 .01784 .2162 .2880 .02 .52 
 Total Zooplankton 12 5266.47 3312.213 956.154 3161.99 7370.95 1081 11130 
12 4049.03 4930.699 1423.370 916.21 7181.84 297 17056 
12 10967.27 9212.743 2659.490 5113.77 16820.76 940 26700 
12 11325.05 13587.008 3922.231 2692.28 19957.82 635 43200 
Total 48 7901.95 9070.948 1309.279 5268.02 10535.88 297 43200 
Naplius 12 1509.73 1743.241 503.230 402.12 2617.33 115 5565 
11 1651.73 2531.464 763.265 -48.93 3352.39 66 8672 
12 3863.22 5439.674 1570.299 407.01 7319.42 100 18850 
12 4362.32 5080.198 1466.527 1134.52 7590.13 259 14016 
Total 47 2872.17 4128.338 602.180 1660.05 4084.30 66 18850 
Copepod 12 2480.63 1936.597 559.047 1250.18 3711.09 207 6318 
12 1357.39 1349.645 389.609 499.87 2214.92 77 4864 
12 5335.02 4452.577 1285.348 2505.98 8164.05 260 13202 
12 5294.80 8881.294 2563.809 -348.10 10937.71 212 31800 
Total 48 3616.96 5245.033 757.055 2093.96 5139.96 77 31800 
Bivalve 10 503.93 682.303 215.763 15.84 992.02 77 2392 
9 205.58 135.644 45.215 101.31 309.84 38 500 
10 530.04 597.762 189.029 102.43 957.65 99 1996 
10 328.21 281.825 89.121 126.61 529.82 25 850 
Total 39 396.72 484.935 77.652 239.52 553.92 25 2392 
Gastropod 7 161.57 146.018 55.190 26.53 296.62 68 473 
6 110.37 112.292 45.843 -7.48 228.21 25 320 
6 153.63 165.354 67.506 -19.90 327.16 22 451 
6 79.21 52.166 21.297 24.47 133.96 34 175 
Total 25 127.61 124.041 24.808 76.41 178.81 22 473 
Chetognata 6 98.17 72.761 29.705 21.81 174.52 25 200 
2 57.50 27.577 19.500 -190.27 305.27 38 77 
4 87.50 76.322 38.161 -33.94 208.94 40 200 
4 87.32 64.688 32.344 -15.61 190.25 34 175 
Total 16 87.71 63.109 15.777 54.08 121.33 25 200 
Cladocera 1 252.00 . . . . 252 252 
3 355.00 91.329 52.729 128.13 581.87 250 416 
1 150.00 . . . . 150 150 
2 162.50 53.033 37.500 -313.98 638.98 125 200 
Total 7 256.00 113.750 42.993 150.80 361.20 125 416 
Apendicularia 11 450.58 645.393 194.593 17.00 884.16 38 1760 
10 551.79 773.448 244.586 -1.50 1105.08 22 2100 
9 656.38 865.755 288.585 -9.10 1321.86 120 2801 
10 944.89 1614.258 510.473 -209.88 2099.66 54 5300 
Total 40 645.76 1017.805 160.929 320.26 971.27 22 5300 
Polycheata larvae 9 170.81 103.892 34.631 90.95 250.67 40 320 
4 380.50 220.184 110.092 30.14 730.86 190 600 
5 1080.12 1566.668 700.635 -865.16 3025.40 40 3840 
4 518.75 734.102 367.051 -649.37 1686.87 25 1600 
Total 22 478.86 827.301 176.381 112.05 845.66 25 3840 
Polycheta 
 
2 181.75 220.264 155.750 -1797.24 2160.74 26 338 
3 94.83 93.301 53.867 -136.94 326.61 22 200 
2 225.00 247.487 175.000 -1998.59 2448.59 50 400 
4 44.41 31.703 15.851 -6.04 94.86 17 88 
Total 11 115.97 135.810 40.948 24.73 207.21 17 400 
Tintinnidae 2 515.00 233.345 165.000 -1581.52 2611.52 350 680 
2 1072.00 746.705 528.000 -5636.88 7780.88 544 1600 
3 916.07 1327.873 766.648 -2382.55 4214.69 80 2447 
4 970.46 669.459 334.730 -94.80 2035.72 363 1883 
Total 11 891.27 765.405 230.778 377.07 1405.48 80 2447 
ShrimpLarve 1 76.80 . . . . 77 77 
2 321.40 337.431 238.600 -2710.30 3353.10 83 560 
0 . . . . . . . 
0 . . . . . . . 
Total 3 239.87 277.260 160.076 -448.88 928.62 77 560 
Crustacean egg 1 338.00 . . . . 338 338 
2 163.50 16.263 11.500 17.38 309.62 152 175 
0 . . . . . . . 
0 . . . . . . . 
Total 3 221.67 101.402 58.544 -30.23 473.56 152 338 
Amphora 5 26.33 19.648 8.787 1.94 50.73 8 54 
2 17.25 8.132 5.750 -55.81 90.31 12 23 
7 21.33 8.057 3.045 13.88 28.78 7 31 
2 13.00 9.899 7.000 -75.94 101.94 6 20 
Total 16 21.34 12.636 3.159 14.61 28.08 6 54 
Total Phytoplankton 12 6303.04 12484.805 3604.053 -1629.42 14235.51 174 44128 
12 15365.22 22342.663 6449.771 1169.37 29561.07 378 72451 
12 31669.44 94978.111 27417.819 -28676.77 92015.66 182 332818 
12 8198.68 13544.791 3910.044 -407.27 16804.63 253 40632 
Total 48 15384.10 49086.279 7084.994 1130.93 29637.27 174 332818 
Amphprora 2 13.50 6.364 4.500 -43.68 70.68 9 18 
1 9.00 . . . . 9 9 
0 . . . . . . . 
0 . . . . . . . 
Total 3 12.00 5.196 3.000 -.91 24.91 9 18 
Bellerochiach 1 40.00 . . . . 40 40 
1 15.00 . . . . 15 15 
0 . . . . . . . 
1 83.00 . . . . 83 83 
Total 3 46.00 34.395 19.858 -39.44 131.44 15 83 
Biddulphia 2 19.50 .707 .500 13.15 25.85 19 20 
5 42.20 54.884 24.545 -25.95 110.35 10 140 
1 210.00 . . . . 210 210 
3 121.44 161.854 93.446 -280.62 523.51 27 308 
Total 11 74.94 100.339 30.253 7.53 142.35 10 308 
Cheatoceros 5 1916.97 2808.482 1255.992 -1570.22 5404.16 41 6685 
7 2581.76 6329.825 2392.449 -3272.35 8435.87 24 16932 
8 706.35 1235.143 436.689 -326.25 1738.96 39 3603 
3 121.00 68.324 39.447 -48.73 290.73 45 177 
Total 23 1463.96 3707.570 773.082 -139.32 3067.23 24 16932 
Coscinodiscus 9 25.04 18.721 6.240 10.65 39.43 7 61 
8 26.92 11.142 3.939 17.60 36.23 10 39 
11 21.47 11.706 3.530 13.61 29.33 10 52 
5 59.30 26.107 11.675 26.88 91.72 30 90 
Total 33 29.49 20.273 3.529 22.31 36.68 7 90 
Cymbella 1 7.00 . . . . 7 7 
3 31.67 17.559 10.138 -11.95 75.29 15 50 
6 100.28 196.066 80.044 -105.48 306.04 9 500 
0 . . . . . . . 
Total 10 70.37 151.549 47.924 -38.04 178.78 7 500 
Cymatopleura 
 
0 . . . . . . . 
1 21.00 . . . . 21 21 
1 9.00 . . . . 9 9 
0 . . . . . . . 
Total 2 15.00 8.485 6.000 -61.24 91.24 9 21 
Diploneis 3 7.00 1.000 .577 4.52 9.48 6 8 
4 13.50 6.403 3.202 3.31 23.69 8 20 
5 45.00 53.931 24.118 -21.96 111.96 9 140 
3 14.67 7.572 4.372 -4.14 33.48 6 20 
Total 15 22.93 33.414 8.627 4.43 41.44 6 140 
Ditylum 2 9.50 .707 .500 3.15 15.85 9 10 
0 . . . . . . . 
1 5.00 . . . . 5 5 
0 . . . . . . . 
Total 3 8.00 2.646 1.528 1.43 14.57 5 10 
Eucampia 3 35.67 11.150 6.438 7.97 63.37 23 44 
2 81.50 61.518 43.500 -471.22 634.22 38 125 
0 . . . . . . . 
1 30.00 . . . . 30 30 
Total 6 50.00 37.507 15.312 10.64 89.36 23 125 
Guinardia 6 45.00 35.321 14.420 7.93 82.07 13 113 
9 81.57 75.398 25.133 23.62 139.53 15 211 
3 142.17 202.464 116.893 -360.78 645.11 8 375 
4 56.70 43.888 21.944 -13.14 126.53 20 119 
Total 22 75.34 87.325 18.618 36.62 114.06 8 375 
Gyrosigma 3 28.00 7.000 4.041 10.61 45.39 20 33 
4 27.25 25.343 12.671 -13.08 67.58 6 64 
5 22.10 6.932 3.100 13.49 30.71 11 30 
0 . . . . . . . 
Total 12 25.29 14.476 4.179 16.09 34.49 6 64 
Fragillria 1 17.00 . . . . 17 17 
1 45.00 . . . . 45 45 
1 15.00 . . . . 15 15 
0 . . . . . . . 
Total 3 25.67 16.773 9.684 -16.00 67.33 15 45 
Hemiaulus 2 16.50 4.950 3.500 -27.97 60.97 13 20 
3 30.67 15.185 8.767 -7.05 68.39 18 48 
2 861.67 1162.012 821.667 -9578.60 11301.93 40 1683 
2 28.50 3.536 2.500 -3.27 60.27 26 31 
Total 9 211.70 551.966 183.989 -212.58 635.98 13 1683 
Laudaria 4 57.58 38.295 19.147 -3.35 118.52 20 97 
6 208.75 323.710 132.154 -130.96 548.46 21 863 
5 113.07 150.956 67.510 -74.37 300.50 11 375 
0 . . . . . . . 
Total 15 136.54 220.141 56.840 14.63 258.45 11 863 
Leptocylindrus 6 188.61 327.030 133.510 -154.59 531.81 38 855 
8 634.19 1300.217 459.696 -452.82 1721.20 19 3818 
4 908.08 1621.666 810.833 -1672.35 3488.52 15 3337 
4 501.54 671.747 335.874 -567.36 1570.44 14 1484 
Total 22 538.35 1045.886 222.984 74.63 1002.07 14 3818 
Meridion 0 . . . . . . . 
1 21.00 . . . . 21 21 
0 . . . . . . . 
1 6.00 . . . . 6 6 
Total 2 13.50 10.607 7.500 -81.80 108.80 6 21 
Navicula 10 76.87 53.772 17.004 38.40 115.33 9 191 
11 73.44 70.148 21.151 26.31 120.57 7 225 
12 72.01 100.821 29.104 7.96 136.07 5 372 
10 35.48 35.348 11.178 10.19 60.76 6 124 
Total 43 65.01 70.675 10.778 43.26 86.76 5 372 
Nitzschia 
 
11 218.80 196.840 59.349 86.56 351.04 23 660 
10 3115.58 5977.078 1890.118 -1160.16 7391.33 11 17130 
11 9740.26 29910.681 9018.410 -10354.01 29834.53 23 99877 
11 391.89 604.294 182.202 -14.08 797.86 12 2140 
Total 43 3372.47 15373.041 2344.367 -1358.65 8103.59 11 99877 
Planktoniella 2 6.50 2.121 1.500 -12.56 25.56 5 8 
1 19.00 . . . . 19 19 
1 9.00 . . . . 9 9 
1 18.00 . . . . 18 18 
Total 5 11.80 6.301 2.818 3.98 19.62 5 19 
Pleurosigma 9 74.04 143.924 47.975 -36.59 184.67 8 453 
7 80.29 118.817 44.909 -29.60 190.17 16 347 
10 3908.47 12257.904 3876.289 -4860.31 12677.24 9 38795 
10 20.31 19.313 6.107 6.49 34.12 5 58 
Total 36 1125.45 6458.263 1076.377 -1059.72 3310.61 5 38795 
Rhizosolenia 8 5428.13 14954.955 5287.375 -7074.53 17930.78 19 42438 
10 6584.43 20643.802 6528.143 -8183.25 21352.12 18 65338 
11 4796.39 15520.762 4679.686 -5630.60 15223.38 13 51592 
7 5257.81 13802.554 5216.875 -7507.42 18023.04 15 36559 
Total 36 5523.18 16009.547 2668.258 106.32 10940.03 13 65338 
Skeletonema 4 127.29 137.496 68.748 -91.50 346.08 41 333 
7 1684.21 3253.482 1229.701 -1324.75 4693.18 11 8992 
7 2208.52 4226.446 1597.447 -1700.29 6117.33 72 11458 
3 135.00 91.591 52.880 -92.53 362.53 38 220 
Total 21 1341.11 3058.675 667.458 -51.18 2733.40 11 11458 
Streptothca 1 44.00 . . . . 44 44 
2 14.00 8.485 6.000 -62.24 90.24 8 20 
1 140.00 . . . . 140 140 
1 30.00 . . . . 30 30 
Total 5 48.40 52.885 23.651 -17.27 114.07 8 140 
Surirella 2 7.50 3.536 2.500 -24.27 39.27 5 10 
2 7.50 .707 .500 1.15 13.85 7 8 
1 10.00 . . . . 10 10 
2 17.00 16.971 12.000 -135.47 169.47 5 29 
Total 7 10.57 8.384 3.169 2.82 18.33 5 29 
Thalassionema 5 137.87 145.034 64.861 -42.22 317.95 7 360 
5 187.27 192.741 86.196 -52.05 426.59 6 425 
6 138.83 127.438 52.027 5.09 272.57 26 300 
2 145.00 152.028 107.500 -1220.92 1510.92 38 253 
Total 18 152.70 142.540 33.597 81.82 223.59 6 425 
Thalassiosira 1 87.67 . . . . 88 88 
4 55.75 13.745 6.872 33.88 77.62 43 75 
2 90.00 70.711 50.000 -545.31 725.31 40 140 
3 46.25 30.078 17.366 -28.47 120.97 15 75 
Total 10 62.94 34.148 10.798 38.51 87.37 15 140 
Alexandrium 4 83.29 93.396 46.698 -65.32 231.91 17 222 
4 721.88 1364.129 682.065 -1448.76 2892.51 8 2767 
4 1827.83 3350.430 1675.215 -3503.45 7159.11 6 6851 
4 1285.58 1265.176 632.588 -727.59 3298.76 175 2720 
Total 16 979.65 1840.625 460.156 -1.15 1960.45 6 6851 
Ceratium 10 30.70 14.195 4.489 20.55 40.85 13 59 
10 86.40 104.297 32.982 11.79 161.01 7 366 
6 103.72 116.646 47.621 -18.69 226.13 8 299 
11 79.16 87.901 26.503 20.11 138.21 17 321 
Total 37 72.00 86.722 14.257 43.09 100.92 7 366 
Dinophysis 6 19.53 18.762 7.659 -.16 39.22 2 53 
6 25.33 27.156 11.087 -3.17 53.83 2 64 
4 34.50 16.842 8.421 7.70 61.30 18 50 
5 40.20 39.639 17.727 -9.02 89.42 7 85 
Total 21 28.96 26.411 5.763 16.94 40.98 2 85 
Gymnodinum 
 
2 8.25 .354 .250 5.07 11.43 8 9 
6 32.50 21.785 8.894 9.64 55.36 10 60 
3 89.00 136.040 78.543 -248.94 426.94 6 246 
7 17.34 11.565 4.371 6.65 28.04 6 38 
Total 18 33.33 55.592 13.103 5.68 60.97 6 246 
Gyrodinuim 2 16.00 4.243 3.000 -22.12 54.12 13 19 
1 23.00 . . . . 23 23 
1 13.00 . . . . 13 13 
1 17.50 . . . . 18 18 
Total 5 17.10 4.249 1.900 11.82 22.38 13 23 
Noctiluca 2 25.50 17.678 12.500 -133.33 184.33 13 38 
4 31.50 35.114 17.557 -24.37 87.37 5 83 
1 24.00 . . . . 24 24 
3 36.62 10.284 5.938 11.07 62.16 25 46 
Total 10 31.09 22.181 7.014 15.22 46.95 5 83 
Prorocentrum 7 101.86 72.846 27.533 34.49 169.23 33 240 
11 252.48 472.285 142.399 -64.80 569.77 10 1599 
10 216.15 452.599 143.124 -107.62 539.92 10 1487 
11 149.84 211.404 63.741 7.82 291.87 9 709 
Total 39 187.18 350.732 56.162 73.49 300.88 9 1599 
Protoperidinium 11 691.06 1487.614 448.532 -308.33 1690.45 8 4436 
11 471.21 1236.151 372.714 -359.25 1301.67 21 4190 
10 110.02 148.472 46.951 3.81 216.23 5 515 
11 53.83 50.196 15.135 20.11 87.55 11 153 
Total 43 336.68 983.296 149.951 34.07 639.30 5 4436 
Pyrophacus 3 33.33 20.984 12.115 -18.79 85.46 17 57 
2 18.00 16.971 12.000 -134.47 170.47 6 30 
3 8.67 2.309 1.333 2.93 14.40 6 10 
4 40.25 16.535 8.268 13.94 66.56 26 64 
Total 12 26.92 19.051 5.500 14.81 39.02 6 64 
Scripsiella 5 454.50 720.728 322.320 -440.40 1349.40 25 1717 
6 1635.25 3874.257 1581.659 -2430.53 5701.03 8 9543 
8 80.04 115.006 40.661 -16.11 176.19 17 357 
6 2871.11 6900.863 2817.265 -4370.90 10113.12 21 16957 
Total 25 1198.04 3797.119 759.424 -369.33 2765.41 8 16957 
Oxytoxum 5 44.80 56.778 25.392 -25.70 115.30 9 145 
7 44.90 58.340 22.050 -9.05 98.86 8 175 
6 51.33 66.812 27.276 -18.78 121.45 4 183 
7 35.17 31.816 12.025 5.74 64.59 5 90 
Total 25 43.70 51.066 10.213 22.62 64.78 4 183 
Dinoflagellate cyst 0 . . . . . . . 
1 72.00 . . . . 72 72 
3 43856.67 69155.145 39926.742 -127934.24 215647.57 3796 123710 
1 175.67 . . . . 176 176 
Total 5 26363.53 54451.691 24351.536 -41247.17 93974.24 72 123710 
Oscillatoria 3 886.22 1255.566 724.901 -2232.78 4005.22 96 2334 
6 3974.92 5765.163 2353.618 -2075.25 10025.08 223 14538 
5 1159.20 1103.260 493.393 -210.68 2529.08 249 2553 
6 4226.44 8200.755 3347.944 -4379.72 12832.61 37 20890 
Total 20 2883.14 5405.994 1208.817 353.06 5413.22 37 20890 
Phormidium 1 500.00 . . . . 500 500 
0 . . . . . . . 
0 . . . . . . . 
2 210.50 106.773 75.500 -748.82 1169.82 135 286 
Total 3 307.00 183.404 105.888 -148.60 762.60 135 500 
Euglena 
 
1 117.00 . . . . 117 117 
1 244.00 . . . . 244 244 
0 . . . . . . . 
0 . . . . . . . 
Total 2 180.50 89.803 63.500 -626.34 987.34 117 244 
Dictyocha 0 . . . . . . . 
2 14.00 8.485 6.000 -62.24 90.24 8 20 
1 12.00 . . . . 12 12 
0 . . . . . . . 
Total 3 13.33 6.110 3.528 -1.84 28.51 8 20 
 Rhizosolenia 42.02 Nitzschia 31.42 1 
Nitzschia 12.91 Rhizosolenia 25.25 2 
Cheatoceros 10.64 Pleurosigma 11.08 3 
Oscillatoria 10.19 Oscillatoria 8.78 4 
Protoperidinium 4.92 Scripsiella 5.04 5 
Skeletonema 4.73 Skeletonema 4.47 6 
Scripsiella 4.65 Alexandrium 3.51 7 
Leptocylindrus 2.39 Dinoflagellate cyst 2.27 8 
Prorocentrum 1.34 Cheatoceros 1.70 9 
Alexandrium 1.24 Leptocylindrus 1.59 10 
Thalassionema 0.63 Prorocentrum 1.07 11 
Navicula 0.61 Hemiaulus 0.50 12 
Laudaria 0.57 Protoperidinium 0.48 13 
Pleurosigma 0.47 Ceratium 0.42 14 
Ceratium 0.45 Navicula 0.34 15 
Guinardia 0.39 Thalassionema 0.32 16 
Oxytoxum 0.21 Guinardia 0.18 17 
Phormidium 0.19 Cymbella 0.17 18 
Coscinodiscus 0.17 Biddulphia 0.16 19 
Euglena 0.14 Laudaria 0.16 20 
Thalassiosira 0.12 Oxytoxum 0.16 21 
Eucampia 0.10 Coscinodiscus 0.15 22 
Dinophysis 0.10 Phormidium 0.12 23 
Biddulphia 0.10 Gymnodinum 0.11 24 
Gymnodinum 0.08 Dinophysis 0.10 25 
Gyrosigma 0.07 Thalassiosira 0.09 26 
Noctiluca 0.07 Diploneis 0.08 27 
Amphora 0.06 Pyrophacus 0.05 28 
Pyrophacus 0.05 Amphora 0.05 29 
Hemiaulus 0.05 Streptothca 0.05 30 
Cymbella 0.04 Noctiluca 0.04 31 
Stephinophyxi 0.04 Gyrosigma 0.03 32 
Dactyliosolen 0.03 Bellerochiach 0.02 33 
Diploneis 0.03 Surirella 0.01 34 
Streptothca 0.03 Gyrodinuim 0.01 35 
Dinoflagellate cyst 0.03 Eucampia 0.01 36 
Fragillria 0.02 Planktoniella 0.01 37 
Bellerochiach 0.02 Fragillria 0.00 38 
Gyrodinuim 0.02 Dictyocha 0.00 39 
Podolompus 0.02 Cymatopleura 0.00 40 
Amphprora 0.01 Meridion 0.00 41 
Planktoniella 0.01 Ditylum 0.00 42 
Surirella 0.01 Euglena 0.00 43 
Dictyocha 0.01 Stephinophyxi 0.00 44 
Meridion 0.01 Dactyliosolen 0.00 45 
Cymatopleura 0.01 Podolompus 0.00 46 
Ditylum 0.01 Amphprora 0.00 47 







Correlation .098 1 
Sig. (2-
tailed) .649 . 
N 24 24 
Pearson 
Correlation -.493(*) .020 1 
Sig. (2-
tailed) .014 .924 . 
N 24 24 24 
Pearson 
Correlation -.201 -.153 -.137 1 
Sig. (2-
tailed) .347 .474 .524 . 
 a 
N 24 24 24 24 
Pearson 
Correlation -.121 -.196 .300 .203 1 
Sig. (2-
tailed) .573 .358 .154 .343 . 
N 24 24 24 24 24 
Pearson 
Correlation .130 -.001 .560(**) -.202 .092 1 
Sig. (2-
tailed) .544 .998 .004 .343 .668 . 
N 24 24 24 24 24 24 
Pearson 
Correlation -.203 -.298 .526(*) -.076 .214 .377 1 
Sig. (2-
tailed) .378 .189 .014 .742 .352 .092 . 
N 21 21 21 21 21 21 21 
Pearson 
Correlation .749(**) .002 -.500(*) -.141 -.292 .282 -.239 1 
Sig. (2-
tailed) .000 .992 .021 .543 .200 .215 .297 . 
N 21 21 21 21 21 21 21 21 
Pearson 
Correlation -.190 .322 .270 -.195 -.081 .453(*) -.240 .117 1 
Sig. (2-
tailed) .374 .124 .202 .361 .706 .026 .294 .612 . 
N 24 24 24 24 24 24 21 21 24 
Pearson 
Correlation .499(*) -.016 -.204 -.184 -.229 -.006 -.222 .401 -.191 1 
Sig. (2-
tailed) .013 .939 .338 .389 .281 .979 .334 .071 .372 . 
N 24 24 24 24 24 24 21 21 24 24 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed).      
  a 
Pearson 
Correlation 1 
Sig. (2-tailed) . 
N 12 
Pearson 
Correlation -.062 1 
Sig. (2-tailed) .848 . 
N 12 12 
Pearson 
Correlation -.755(**) .089 1 
Sig. (2-tailed) .005 .782 . 
N 12 12 12 
Pearson 
Correlation .199 -.168 .332 1 
Sig. (2-tailed) .536 .602 .292 .  a 
N 12 12 12 12 
Pearson 
Correlation -.013 .104 -.021 .102 1 
Sig. (2-tailed) .967 .748 .949 .753 . 
N 12 12 12 12 12 
Pearson 
Correlation -.324 -.407 .267 -.065 -.169 1 
Sig. (2-tailed) .304 .189 .401 .841 .599 . 
N 12 12 12 12 12 12 
Pearson 
Correlation -.500 -.635(*) .825(**) .496 -.225 .416 1 
Sig. (2-tailed) .117 .036 .002 .121 .506 .203 . 
N 11 11 11 11 11 11 11 
Pearson 
Correlation .899(**) -.099 -.632(*) .280 .114 -.035 -.325 1 
Sig. (2-tailed) .000 .773 .037 .405 .738 .919 .329 . 
N 11 11 11 11 11 11 11 11 
Pearson 
Correlation -.289 .656(*) .153 -.025 -.206 -.120 -.238 -.333 1 
Sig. (2-tailed) .363 .021 .634 .939 .521 .710 .481 .318 . 
N 12 12 12 12 12 12 11 11 12 
Pearson 
Correlation .599(*) -.153 -.565 -.201 .028 -.115 -.472 .453 -.447 1 
Sig. (2-tailed) .040 .634 .055 .531 .932 .721 .143 .162 .145 . 
N 12 12 12 12 12 12 11 11 12 12 
** Correlation is significant at the 0.01 level (2-tailed). 





Sig. (2-tailed) . 
N 12 
Pearson 
Correlation -.409 1 
Sig. (2-tailed) .187 . 
N 12 12 
Pearson 
Correlation -.296 -.031 1 
Sig. (2-tailed) .350 .925 . 
N 12 12 12 
Pearson 
Correlation -.388 .079 .780(**) 1 
Sig. (2-tailed) .213 .808 .003 .  a 
N 12 12 12 12 
Pearson 
Correlation -.212 -.029 -.231 -.236 1 
Sig. (2-tailed) .508 .928 .471 .460 . 
N 12 12 12 12 12 
Pearson 
Correlation .000 -.291 .338 .196 .186 1 
Sig. (2-tailed) .999 .360 .283 .542 .563 . 
N 12 12 12 12 12 12 
Pearson 
Correlation -.151 -.464 .333 -.066 .671(*) .522 1 
Sig. (2-tailed) .676 .177 .347 .856 .034 .121 . 
N 10 10 10 10 10 10 10 
Pearson 
Correlation -.047 .033 -.416 .207 -.207 -.542 -.540 1 
Sig. (2-tailed) .896 .927 .231 .566 .565 .105 .107 . 
N 10 10 10 10 10 10 10 10 
Pearson 
Correlation -.257 .269 .326 .761(**) -.228 -.085 -.346 .617 1 
Sig. (2-tailed) .420 .399 .302 .004 .476 .794 .327 .057 . 
N 12 12 12 12 12 12 10 10 12 
Pearson 
Correlation -.307 .094 .276 .203 -.264 -.382 -.113 .037 .008 1 
Sig. (2-tailed) .331 .770 .385 .527 .407 .221 .756 .918 .980 . 
N 12 12 12 12 12 12 10 10 12 12 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed).       
       
Abstract 
Investigation on small pelagic fishes in the north of the Persian Gulf (Qeshm Island and Bandar Lengeh) coastal 
waters during October 2006 to September 2008, illustrated that 6 sardine and 2 anchovy species were locally 
existed. Sind sardinella (Sardinella sindensis) and Buccaneer anchovy (Encrasicholina punctifer) were 
dominated in this area. The peak of sexual maturity for Sind sardinella and Buccaneer anchovy occurred in 
spring and summer respectively. Reproduction period for Sind sardinella was from the middle of winter to late 
spring, and Buccaneer anchovy encompassed reproduction capacity all the year. The female: male ratio was 
calculated 1:0.7 and 1:0.9 for Sind sardinella, 1:1.27 and 1:1 for Buccaneer anchovy in Qeshm Island and Bandar 
lengeh sequentially. The mean of absolute fecundity were estimated 16234 and 16168 for Sind sardinella, 1277 
and 1141 for Buccaneer anchovy in Qeshm Island and Bandar lengeh respectively.  LM50 and LC50 were 
calculated and the results showed both species mainly caught before length of maturity, and the mass populations have 
not sufficient opportunity to reproduction. Both species were planktonivore, theirs food prefect mainly consisted of 
copepods, naplius and bivalves. Vacuity index indicated both spices were semi-voracious appetite fishes.  
Based on calculated length-weight relationships in S. sindensis and E. punctifer, they have isometric growth. 
Growth parameters were estimated, the results illustrated that they were growth fast and short live species, which 
suggested S. sardinella and E. punctifer have 3 and 2 years maximum life span respectively. The recruitment 
pattern indicated double recruitment peaks per year in both species. Annually, four cohorts were distinguished in 
Sind sardinella and 3 cohorts in Buccaneer anchovy.  Total mortality (Z), natural mortality (M) and fishing 
mortality (F) were estimated in both species, and the values of exploitation ratio (0.78 & 0.74) in Sind sardinella 
and (0.72 & 0.41) in Buccaneer anchovy were reasonable for current fishing effort due their short life span. 
Analysis of the results showed that CPUE in sardine and anchovy affected by reproduction and feeding processes. 
Results showed significant correlation between sardine CPUE and Sardine GaSI (P<0.05, r= 0.499), similarly 
between anchovy CPUE and anchovy GSI (P<0.05, r=-0.635). Further, significant correlation between sea 
surface temperature with sardine CPUE (P<0.05, r=0.493), phytoplankton distribution (P<0.01, r=0.560), 
anchovy GSI (P<0.05, r=0.526), anchovy GaSI (P<0.05, r=-0.500) and chlorophyll a (P<0.01, r=0.780).  
Phytoplankton distribution with sardine GSI (P<0.05, r=0.453), zooplankton distribution with anchovy GSI 
(P<0.05, r=0.671), and chlorophyll with sardine GSI (P<0.01, r=0.761) have significant correlation.  
Keyworlds: Persian Gulf, Sardinella sindensis, Encrasicholina punctifer, Reproduction, Feeding, Growth and 
mortality, Catch per unit effort, Sea surface temperature, Chlorophyll a
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